and most of western Europe are monogerm hybrids (primarily three-way hybrids) produced by using Owen's CMS.
Continued yield improvement of hybrids is dependent
upon the accuracy and ease with which superior combining genotypes can be identified, isolated, and utilized.
Since root yield has been shown to be conditioned primari ly by nonadditive gene action (4, homogeneous. Hence, the data from both years were com bined for analyses.
C2 RRS Populations
Although performance of the A C2 and B C2 populations per se was not the most important aspect of the study, these means nonetheless provide some useful information.
In Table 1 the B CO means were significantly higher (t test, not shown) than the A CO means for recoverable suc rose and root yield, but the A CO means were significantly higher than B CO for percentage sucrose and percentage purity. The higher recoverable sucrose production of B CO was due entirely to its superior root yield. A CO was a high sucrose, high purity cultivar, but it had relatively low root yield.
The means in Table 1 show that all three A C2 popula tions producted significantly more recoverable sucrose than A CO from which they were derived. Highly signifi- 
Hybrids Among C2 RRS Populations
The results of 2 years of field testing of A C2 X B C2 hybrids are shown in Table 2 . All six of these hybrids produced more recoverable sucrose than the A CO X B CO hy brid, but none of the six hybrids was significantlj dif ferent from another.
For root yield, only those hybrids involving A(root yield)C2 or B(root yield)C2 were significantly more pro ductive than A CO X B CO. Similarly, for sucrose concen tration, RRS apparently successfully selected genotypes that produced hybrids with significantly higher sucrose than the A CO X B CO hybrid only when the selection was for superior sucrose concentration. The thin-juice purity of the six A C2 X B C2 hybrids was superior to that of the Although the test hybrids in Table 2 The greatest merit of RRS should be in selecting geno types from the two sources that combine well due to the presence of nonadditive as well as additive gene effects.
The results of the hybridizations among A C2 and B C2 pop ulations presented in Table 2 indicate that the method as used was successful in selecting sugarbeet genotypes with improved combining ability. The greatest amount of recov erable sucrose was produced by A(root yield)C2 X B(root yield)C2, 6,343 kg ha-1 . However, this increased produc tivity came about solely from the advance in root yield.
The same condition existed for A(recov. suc.)C2 X B(root yield)C2 that produced 6,292 kg ha-1 recoverable sucrose.
A more desirable hybrid combination was A(root yield)C2 B(sucrose)C2 (6,290 kg ha-1 ), the increased recoverable sucrose coming from significant increases in both root yield and sucrose content. It is not possible from these experiments to partition the effects in the hybrids into additive and nonadditive genetic components.
Problems in Using RRS in Sugarbeet
The ultimate product of RRS would be a single-cross hybrid between two inbred lines, one derived from popula tion A and one from population B.
In theory, these two inbreds would contain the genes from their respective sources that maximize specific combining ability (SCA).
In an applied RRS breeding program in sugarbeets, it would be necessary that the two lines be useful as parents of a single-cross hybrid before significant homozygosity had been reached because the loss of vigor associated with ho mozygosity in sugarbeet would preclude economic seed pro duction of a commercial single-cross hybrid. 
